Background: Approximately, 3% of the world's population have hyperhidrosis, a situation in which excessive sweating occurs in response to the need to regulate body temperature. Endoscopic devices have been used for treatment of this disease through sympathicotomy. Objectives: The aim of this study was to assess the effectiveness and adverse effects of endoscopic sympathicotomy in treatment of hyperhidrosis.
Background
Approximately 3% of populations are affected by hyperhidrosis (1) . It is characterized by extreme sweating in palms, axilla, feet, and face (2) . It can be too troublesome to impair social life of patients and affect their quality of life (3) . Since medical therapy does not yield satisfactory results, surgical sympathectomy has been widely used as a reliable treatment. Sympathectomy by removing second thoracic ganglion has been successful in controlling hyperhidrosis (4) . Thoracoscopic sympathectomy has been used for a long time. It has less postoperation morbidity and better cosmetic result. Therefore, it has replaced open sympathectomy as treatment of choice for hyperhidrosis. Most important adverse effect of sympathectomy is reflex hyperhidrosis, which manifests by severe sweating in other parts of body. This complication is reported in 10% to 40% of patients after surgery (5, 6 ). An alternative surgery is cutting fiber between the sympathetic ganglions, which is named sympathicotomy. It is easier to perform and is reported to treat hyperhidrosis as successfully as conventional sympathectomy (7) . More importantly, it is reported in some studies that sympathicotomy is associated with considerable lower rate of reflex hyperhidrosis.
Objectives
Since there is some controversy over outcome and complications of sympathicotomy in literature, we designed this study to compare two surgical methods in treatment of hyperhidrosis.
Patients and Methods
We recruited 41 patients who were referred to our centers with the diagnosis of with hyperhidrosis and failed medical therapy from March 2012 to October 2013. The informed consent was obtained from patient after explaining study aim and design to them. Surgery was performed at either Imam Khomeini Hospital, Tehran, Iran, or Erfan Hospital, Tehran, Iran. One surgeon experienced in minimally invasive surgery performed all surgeries.
Surgical Technique
All patients underwent bilateral sympathicotomy under general anesthesia. Patient was positioned supine with his/her arms abducted by 90 degrees. A 3-mm port was inserted in the fourth intercostal space at anterior axillary line for camera and a 3-mm port was inserted in fifth intercostals space at midaxillary line for electrocautery hook. Connection between T2 and T3 ganglions was severed with electrocautery for palmar hyperhidrosis and connection between T3 and T4 ganglions was severed for axillary hyperhidrosis. For combined hyperhidrosis sympathicotomy at T2-T3 and T3 -T4 level was performed. Patients were evaluated in clinic one week after surgery and by telephone inquiry six months after surgery. For evaluating hyperhidrosis, patients were asked to describe their perspiration as scaled variables as follows: 1, normal; 2, sometimes having moisture; 3, often having moisture; 4, sometimes dripping; and 5, often dripping. Reflex perspiration was evaluated by description of patients in a scale ranging from zero through 10, where zero stood for "No perspiration" and 10 for "severe bothersome perspiration". Site of reflex perspiration was also determined.
Results
Patients had no intraoperative or postoperative complication. From 41 patients recruited into study, 13 (32%) were male and 28 (68%) were female with the mean age of 27.7 years (range, 14 -44 years). Palmar hyperhidrosis was present in 12 patients (29%) while16 patients (39%) complained of combined palmar and axillary hyperhidrosis. In four patients (10%), hyperhidrosis was in axilla only. Five patients (12%) had hyperhidrosis in palmar, plantar, and axilla and 3 (7%) had hyperhidrosis in palmar and plantar region. Response to surgery was complete in 31 patients (76%) who reported no perspiration in region of complaint. Nine patients (22%) reported decrease in perspiration while there was still some degree of moisture. one patient was not satisfied with surgery and did not show any decrease in perspiration. Response to surgery is illustrated in Table 1 . There was no association between age or sex and response to treatment. Reflex hyperhidrosis was seen in 34 patients (83%). In 14 patients (34%), reflex hyperhidrosis was present in lumbar region, in 7 (17%) in lower abdomen, and in 8 (19%) in both lower abdomen and lumbar region. There was no recurrence in our follow-up at six month of surgery. 
Discussion
Limited surgical manipulation of sympathetic ganglion has been adopted for treatment of hyperhidrosis. Most studies found that sympathicotomy is a reliable method with acceptable results in treatment of hyperhidrosis (8) (9) (10) . Our study showed that sympathicotomy is quite effective in treating hyperhidrosis in all regions and is associated with excellent patient satisfaction (Table 2). In our six months follow-up period, we found no recurrences. Although some studies have followed patients for longer periods (11) , failure of surgery in reducing perspiration is expected to be evident in six months of surgery (12) (13) (14) . Reflex hyperhidrosis is an important complication of surgery because sweating is the problem that make patient to undergo surgery. Its occurrence is reported to range from 9% to 100% of patients (11) . There is also debate pertaining the association between surgical procedure and incidence of reflex hyperhidrosis. Atkinson et al. reported that sympathicotomy is associated with significant lower rate of reflex hyperhidrosis (7) . Some hypothesis might explain this finding. First, it is hypothesized that lesser manipulation of sympathetic chain leads to smaller area of anhidrosis that in turn, results in less severe reflex mechanisms (15) . Second, it is probable that resection of ganglion causes cellular death of certain neurons in spinal cord and resultant reorganization may lead to increased sympathetic tone due to short-circuit pathways (7, 16, 17) .
Results of Atkinson et al. (7) was not reproduced in all studies and some authors did not find any significant difference in rate of reflex hyperhidrosis in different surgical procedures (18) . It is suggested that excessive manipulation, whether sympathectomy or sympathicotomy, can damage sympathetic ganglia and result in reflex hyperhidrosis (19) . Meta-analysis of different studies can be helpful in elucidating role of surgical methods in incidence of reflex hyperhidrosis. In our study, rate of reflex hyperhidrosis was relatively high (83%). Unfortunately, because we did not perform sympathectomy, comparing two methods in this regard was not possible. Our study had some limitations. Perspiration was assessed subjectively by our patient. Precise quantitative measures such as Quinizarin sweat test (20) or Mayo Clinic thermoregulatory sweat test (21) can be most helpful in determining response to treatment. However, it may not be a major flaw in assessing success rate of surgery because patient subjective satisfaction is endpoint of treating hyperhidrosis.
Sympathicotomy seems to be an effective alternative to sympathectomy in treating hyperhidrosis. This method's benefits are lesser trauma and more safety because of sparing sympathetic ganglions. In addition, patients would be discharged from hospital earlier. Whether it is associated with fewer complications in compare to sympathectomy, especially in occurrence of reflex hyperhidrosis, remain to be studied by further trials and metaanalyses. 
